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. Title of Study: 

"Mechanisms of Suppression of Cellular Immunity by Carcinogenic Hydrocarbons" 

The effect of carcinogenic hydrocarbons in vivo *- 

and in vitro on cellular immunity; 

The studies described in the previous progress report indicated that spleen 
cells from mice injected with methylcholanthrene (MCA) showed progressively 
less response in a one-way mixed lymphocyte reaction (MLR) and a suggestion of .'VrC 
less response to phytohemagglutinin (PHA). This depression becomes most 
marked at the time when tumors were apparent at the site of injection. A factor 
that complicated the study was that some of the mice, particularly in the - 
carcinogen-injected groups, developed infections because of local necrosis and 
' this produced variability in spleen cell responses. It also raised questions as 
to the validity of assuming that it was the carcinogen that was immunosuppressive. ^-* 
For this reason we have purchased pathogen-free mice and are in the process of i0; 
repeating the experiments, keeping the animals in quarters isolated from all other 
experimental animals. This experiment with groups of animals injected with MCA, 
dimethylbenzanthracene (DMBA), anthracene and solvent is in progress. By using -"v- 
pathogen-free mice, treating stimulator cells with mitomycin C and titrating the v 
relative proportions of stimulator and responder cells in culture, we have resolved V 
the technical problems encountered before and now anticipate no further diffi- •'' c 
culties. While procuring the animals and establishing optimal conditions for 
these experiments, we have studied the effect of these agents on lymphocyte , _ 
transformation when they are added directly to the cultures. _ 




It can be seen in Figs. 1, 2 and 3 that DMBA suppresses the response to 
PHA and PWM, but that MCA and anthracene do not. Fig. 4 shows that the 
potent carcinogen 4-nitroquinoline-N-oxide (4-NQO) also suppresses the response 
to PHA and PWM and it is even more potent than DMBA in this regard. We have ' , 

also found that DMBA and 4-NQO when administered to the cells in vitro inhibit " 
the mixed leukocyte culture transformation. The MLC is even more sensitive to y ; . 
these inhibitory effects than are the responses to PHA and PWM. In contras t to , 

its lack of inhibition of the PHA and PWM induced! transformation, MCA inhibits - 

the MLC transformation. It is, however, effective only at concentrations signif- 
icantly higher than the inhibitory concentrations of DMBA and 4-NQO. Benz- 
anthracene fails to inhibit the MLC transformation. These studies have measured 
lymphocyte transformation by the incorporation of tritiated thymidine into DNA. 

Thus, in reality we are measuring the ability of these compounds to inhibit DNA 
synthesis by the lymphocytes. This could be the result either of inhibition of 
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The viability of cells in treated and untreated cultures was essentially the 
same, indicating that the depression of lymphocyte response was dhe to a lack 
of tranformation or inhibition of DNA synthesis rather than cell death. We have 
not yet answered this latter question but studies aimed at answering it are con¬ 
tinuing. • , • y, , •• > • 

Related studies: • - . • 
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Gut interests in the broadest sense are in the control mechanisms involved 
in cellular proliferation and specifically how they are altered by carcinogens and 
in neoplastic transformation. This applies not only to the target cells for . ; 

carcinogenic activity, but to the non-neoplastic model of reversible transfor¬ 
mation and proliferation, i.e. lymphocyte transformation. This model provides 
an excellent means of studying the interrelationships between cell membranes, 
cellular control mechanisms, and proliferation and for determining the effects of 
carcinogenic agents on these interrelationships. It is fortuitous that the 
lymphocyte is the major mediator of the cellular immune response to neoplasms. 
Therefore studies utilizing this model have implications far exceeding what might 
appear at first glance. 
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Since it is impossible to separate and isolate such studies, we have, in 
addition to the studies initially proposed, been utilizing and developing an , 

attractive lymphocyte transformation model which involves stimulation of lympho¬ 
cytes with a compound that has specific chemical actions, i.e., periodate (IO 4 ). 

IO 4 ion triggers lymphocytes to transform after only a few seconds of exposure ' ' ;-v 
and then is no longer required. It can be washed away after stimulation and is 
also a specific oxidant of vicinal hydroxyl groups which are found in the carbo- 
hydrates. Therefore it offers an excellent model for studying the nature of the* 
triggering event, the interrelationships between the cell surface where the trig- y.j 
gering event apparently occurs and the genetic control mechanisms in the nucleus. y} j: . 
Further, it offers another in vitro assay of functional lymphocyte integrity. In ' 
addition, the effect of carcinogens on these events and tie abnormalities that 
exist in' neoplastic lymphocytes in this response can be studied. We have gained 
some information about IO 4 stimulation of human' lymphocytes and have presented 1 
it in several publications which are listed and of which copies are included. 

This work has been supported in part by (and' acknowledged) the Council for 


Tobacco Research-U.S.A. 

Finally, we have studied the effect of the carcinogen 4-NQO on DMA 
repair in normal human lymphocytes and those from patients with xeroderma 
pigmentosum. These studies have also been reported and reprints are included. 









-thymidine incorporation 


















thymidine incorporation, cpm 



S02GCSC00T 




Recent r-ertinc nt Publications*: 




4 . 


5 . 


1. Parker, J.W., O'Brien, R.L., Lukes, R.J. and Steiner, J. 
Transformation of human lymphocytes by sodium periodate. 

• Lancet 1:103-1C J , i972. 

2. Jacobs, A.J., O'Brien, R.L., Parker, J.W. and Paolilli, P. 




■ v 




Vii.y 

‘ V ? :; V '• 

DNA repair following exposure of human lymphocytes to 4-r.I.iroquinoline-l- 
oxide. . . '• , • • . - - 

Internat. J. Cancer 10:118-127, 1972. 


3. Parker, J.W., O'Brien, R.L., Lukes, R.J.., Steiner. J. and PaolnJi, P. 

Periodate induced lymphocyte transformation. 1. Inhibition by sulfhydryl 
reducing agents and sugars. 

Immunol. Comm. 1:263-277, 1972. 


... 

- * v’Vr' v «r 
'' -.1 i-sy 




Parker, J.W., O’Brien, R.L., Steiner, J. and Paolilli, P. 

Periodate indbced lymphocyte transformation. 2. Character of response 
and comparison with phytohemaggiutinin and pokeweecl mitogen stimulation. 
Exptl. Ceil Res. (Accepted for publication.) 


v ' 


Jacobs, A.J., O'Brien, R.L., Parker, J.W. and Paolilli, P. ' 
Abnormal DNA repair of 4-nitroquinoline-l-oxide Induced damaoe by 
lymphocytes in xeroderma 1 pigmentosum. .■ 

Mutat. Res- 16:420-424. 1972. ^ : • 


. ’ . x/Jv*■ v* 

rtc;#*;-:’ 


In preparation; 


PaiKei, J.W'.:, O'Brier R.L. ond St^ir^r, J. 
Periodate induced lymphocyte transformation. 3. 


' r ’* r W 


Reprints and pre-print enclosed 






